Hypercholesterolemia enhances tolerance to lethal systemic hypoxia in middle-aged mice: possible role of VEGF downregulation in brain.
Hypercholesterolemia (HCL) is commonly associated with impaired vascular relaxation response and augmented vasoconstriction. Interestingly, it was shown that animals with HCL were less vulnerable to seizures and several clinical studies also revealed a better outcome after stroke in the patients with HCL. To this context, the present study was designed to test the hypothesis that HCL would enhance the animals' resistance to severe systemic hypoxia and in turn prolong their survival time under such noxious condition. Four groups of middle-aged (mean age: 51.1 +/- 2.8 weeks) male C57BL/6J wild-type mice (C57BL-WT) and low-density lipoprotein receptor knockout mice (LDLR-KO) were included in the study: two groups were exposed to severe normobaric hypoxia (5% F(I)O(2)) and other two groups were used for brain tissue sample collection and Western blot analysis. The survival time under the hypoxic condition was recorded for each animal. Individual blood samples were collected immedtately after the cessation of spontaneous breathing for measuring plasma total cholesterol (TCL) and triglycerides. The results show that the hypoxia survival time was longer in LDLR-KO than C57BL-WT (i.e. 3.7 +/- 0.5 versus 2.3 +/- 0.2 min; P < 0.05). A positive correlation was found between TCL and the survival time (r (2) = 0.43; P < 0.05). Furthermore, a significant downregulation of vascular endothelial growth factor (VEGF) was observed in the brain tissue of LDLR-KO, as compared with C57BL-WT (n, = 3/group; P < 0.05), whereas expression of heme oxygenase 1 was similar in these two groups. We conclude that HCL enhances resistance to lethal systemic hypoxia (i.e. 61% increase in survival time) in middle-aged mice. This paradoxical protective effect of HCL was associated with a concomitant downregulation of cerebral VEGF expression, which could potentially blunt the hypoxia-triggered and VEGF-mediated pathophysiological events leading to death.